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Supported by: 

Orbital Debris Program Office 
NASA Johnson Space Center 
Houston, Texas 



What is space debris? 

- Uncontrolled spacecraft 

- Rocket bodies 
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Period = 23 hours 56 minutes 4 seconds (1 sidereal day) 
Radius = 42,164 km 



Syncom 1 - launched February 14, 1963 

Failed on orbit insertion - 1 st piece of GEO debris! 
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Example of recent GEO payload: XM-2 “Rock” satellite for 
direct broadcast radio 
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MODEST - Michigan Orbital DEbris Survey Telescope 

the telescope formerly known as the Curtis-Schmidt 
Cerro Tololo Inter-American Observatory, Chile 



0.6 1/0.9 1-m Schmidt telescope 
GEO debris survey began February 2001 




GEO Debris Survey 
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Brightness Variations Common 
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510 non-stationkeeping objects 



R magnitude 




Observed Angular Rates 
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HA rate (arc-seconds/sec) 




What rate distribution is expected? 
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angular rate box. 
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Two Populations at GEO 



HA rate (arc-seconds/sec) HA rate (arc-seconds/sec) 





High Area-to-Mass Ratio Material (A/M) 
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Examples of MLI 



Space Craft-facing MLI (A/M=17) 
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Examples of MLI Release in LEO 
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FL'Si spacecraft being prepared for laindi 
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Liou & Weaver (2005) models 
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Mean Motion (rev/day) 

Seitzer DDA 2007 May 9 (Courtesy T. Schildknecht/ESA) 



Two Telescopes March 2007 
Survey and Follow-up 

obtain orbits and colors of all faint debris 
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Final Eccentricity 
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How control Space Debris? 
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